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(54) RECEIVER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a receiver that 
realizes low system power consumption by receiving a 
demodulation signal and electric field information from a 
digital mode receiver and an analog mode receiver and 
giving a control voltage which corresponds to the 
operating state of the digital mode receiver and the 
analog mode receiver 

SOLUTION: A reception wave is received through an 
antenna 1 and distributed to a digital mode receiver 4 
and an analog mode receiver 5 respectively, via a 
reception amplifier 2 and a distributer 3. The received 
modulation wave is respectively demodulated 
corresponding to digital/analog signals, and the digital 
mode receiver 4 and the analog mode receiver receiver 
5 give a reception electric field strength signal to a 
controller 6. The controller 6 gives a prescribed control 
voltage to the reception amplifier 2, based on a 
production rate of the reception electric field strength 
signal and the demodulated signal to select the electric 

characteristic of the reception amplifier 2, As a result a system operation with reduced power 
consumption of the reception amplifier 2 is realize without having the reception quality 
deteriorated. 
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CLAIMS 



[O)aim(s)] 

[Claim 1] The head amplifier which carries out power amplification of the high frequency signal 
received through the antenna to the leve! corresponding to control voltage, The distributor which 
distributes the high frequency signal by which power amplification was earned out with this head 
ampiifier to each of a digital mode receiver and an analog mode receiver, The recovery signal and 
electric-field information from said digital mode receiver and an analog mode receiver are 
considered as an input The receiving set characterized by having the control unit which inputs 
the control voltage corresponding to the employment condition of these digital mode receivers 
and an analog mode receiver into said head amplifier, 

[Claim 2] The receiving set according to claim 1 characterized by said head amplifier consisting 
of the 1st transistor which amplifies the high frequency signal received through said antenna, and 
the 2nd transistor and 3rd transistor which carry out linear amplification of the output signal of 
this 1 St transistor according to the control voltage from said control device, 
[Claim 3] The receiving set according to claim 1 characterized by controlling said head amplifier 
to be able to stop power consumption the optima!, without degrading receiving quality with the 
control voltage from said control unit 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the receiving set used for the dual mode 
reception in mobile communication system, such as a land mobile radiotelephone. 
[0002] 

[Description of the Prior Art] There are some which are shown in drayying^^^^^ as a conventional 
receiving set The head amplifier which will carry out power amplification of the RF signal with 
which 1 went via the antenna and 2 went via the antenna 1 in this drawing if this is explained, 
With a distributor 3, while was distributed and the distributor with which 3 allots the RF signal 
output of a head amplifier 2 by power, and 7 input a RF signal. The power detecting element 
which outputs a change signal, and 8 consider the RF signal of another side from a distributor 3, 
and the change signal from the power detecting element 7 as an inpuL The received-power 
control switch which chooses a flow location, and 9 consider the RF signal from the received- 
power control switch 8, and the ON / off signal from ON / off controller 12 as an input. The 
head amplifier which carries out power amplification, and 10 consider the RF signal from a head 
amplifier 9 and the reoeived^power control switch 8 as an input. The received-power control 
switch which chooses a flow location with the change signal from the power detecting element 7, 
and 11 are receivers which receive the RF signal from the received-power control switch 10. 
[0003] Next actuation is explained. First in a condition with many communication lines, or a 
traffic condition which is strong, the power level on reception detected by the power detecting 
element 7 becomes larger than default value, and the received-power control switch 8 and the 
received-^power control switch 10 choose the head amplifier 9 side of initial setting with the 
change signal from the power detecting element 7. Therefore, the high frequency signal received 
with the antenna 1 is inputted into a receiver 1 1 respectively via a head amplifier 2, a distributor 
3, the received-power control switch 8, a head amplifier 9, and the received-power control 
switch 10. 

[0004] On the other hand, the power level on reception detected by the power detecting element 
7 becomes smafier than default value, the received^-power control switch 8 and the received- 
power control switch 10 are changed by the change signal from the power detecting element 7 in 
a traffic condition which there are few communication lines and is weak, and a high frequency 
signal is inputted into a receiver 11 via a head amplifier 2, a distributor 3, the received-power 
control switch 8, and the received-power control switch 10. ON / off controller 12 intercepts the 
power source of a head amplifier 9 with the change signal outputted to coincidence from the 
power detecting element 7, Thus, ON / off controller 12 intercepts the power source of a head 
amplifier 9 with the change signal outputted from the power detecting element 7 with the 
difference at the time of a weak-eleotrio-current community like [ in the case of passing through 
the time of a heavy current community like / in the case of passing through the land region 
sky /, and the marine region sky ], the unnecessary power consumption of a head amplifier 
system is reduced, and such a technique is indicated by JP,8"37482A 

[0005] moreover, in what constituted the conventional TIA/EIA/IS-54-B analog-to-digttal dual 
mode receiver using one head amplifier Regardless of the amount of traffic of the number of 



communication lines, and the strength of received electric field, the electrical orders (a noise 
figure NF, intermoduiation distortion IM, etc) of a head amplifier are decided according to the 
digital mode receiver with a high receiving property. This sake, The electrical order beyond the 
need wiit be demonstrated in the environment of the traffic of only an analog mode receiver, and 
superfluous power consumption was caused, 
[0006] 

[Problem(s) to be Solved by the Invention] The conventional receiving set is constituted as 
mentioned above. By decision of only a received electrio-fieid level value Choose, and since he 
is trying to intercept the power source of the head amplifier 9 which has not chosen [ which 
connects a head amplifier 9 / or or ] whether a detour is carried out in the above dual mode 
receivers When detecting only receiving level and changing a head amplifier 9, it cannot judge 
correctly whether there to be and whether much traffic (the number of communication lines) is 
few. It chose [ which optimal low-power operation cannot be performed and connects a head 
amplifler 9 / or or ] whether a detour would be carried out, and in order to intercept the power 
source of the head amplifier 9 which is not chosen, circuitry became complicated and the 
technical problem that the miniaturization of a system and a low price were barred occurred, 
[0007] Moreover, since the electrical characteristics of a head ampfifler 9 are decided according 
to the high digital mode of necessary C/N (carrier pair noise ratio) and a traffic condition (the 
number of communication lines) cannot be detected, In a dual mode receiver, when a traffic 
situation is analog mode reception (condition that all the users are communicating at the analog 
migration terminal) The noise figure NF only whose differences of necessary C/N in digital mode 
and necessary C/N in analog mode are the electrical characteristics of a head amplifier becomes 
superfluous, and also About the intermoduiation distortion IM which is one of the specification of 
a head amplifier, when it was in a traffic condition which is low, the technical problem that it 
became superfluous occurred. Here, when the consumed electric current of a head amplifier has 
a noise figure NF. and intermoduiation distortion IM and a correiation and the property was 
determined for digital modes, it had the technical problem that the consumed electric current of 
a system was wasted, in other traffic conditions, 

[0008] This invention is [0009] aiming at obtaining the receiving set which can realize low- 
power-ization of a system by solving the above technical problems and changing the electrical 
characteristics of a head amplifier according to traffic conditions, such as the receive mode of 
digital one/analog, the number of communication lines, and a received electric-field value, 
[Means for Solving the Problem] The receiving set concerning invention of claim 1 for said 
purpose achievement The head amplifier which carries out power amplification of the high 
frequency signal received through the antenna to the level corresponding to control voltage, The 
distributor which distributes the high frequency signal by which power amplification was carried 
out with this head amplifier to each of a digital mode receiver and an analog mode receiver is 
formed. 
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TECHNICAL FIELD 

[Field of the Invention] This invention relates to the receiving set used for the dual mode 
reception in mobile communication system, such as a land mobile radiotelephone. 
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PRIOR ART 



[Description of the Prior Art] There are some which are shown in drawing^^^^^^^ as a conventional 
receiving set The head amplifier which will carry out power amplification of the RF signal with 
which 1 went via the antenna and 2 went via the antenna 1 in this drawing if this is explained, 
With a distributor 3, while was distributed and the distributor with which 3 ailots the RF signal 
output of a head amplifier 2 by power, and 7 input a RF signal. The power detecting element 
which outputs a change signal, and 8 consider the RF signal of another side from a distributor 3, 
and the change signal from the power detecting element 7 as an input. The received-power 
control switch which chooses a flow location, and 9 consider the RF signal from the received- 
power control switch 8, and the ON / off signal from ON / off controller 12 as an input The 
head amplifier which carries out power amplification, and 10 consider the RF signal from a head 
amplifier 9 and the received-power control switch 8 as an input. The received-power control 
switch which chooses a flow iooation with the change signal from the power detecting element 7, 
and 11 are receivers which receive the RF signal from the received-power control switch 10. 
[0003] Next, actuation is explained. First, in a condition with many communication lines, or a 
traffic condition which is strong, the power level on reception detected by the power detecting 
element 7 becomes larger than default value, and the received-power control switch 8 and the 
received-power control switch 10 choose the head amplifier 9 side of initial setting with the 
change signal from the power detecting element 7, Therefore, the high frequency signal received 
with the antenna 1 is inputted into a receiver 1 1 respectively via a head amplifier 2, a distributor 
3, the received-power control switch 8, a head amplifier 9, and the received-power control 
switch 10. 

[0004] On the other hand, the power level on reception detected by the power detecting element 
7 becomes smaller than default value, the received-power control switch 8 and the received- 
power control switch 10 are changed by the change signal from the power detecting element 7 in 
a traffic condition which there are few communication lines and is weak, and a high frequency 
signal is inputted into a receiver 11 via a head amplifier 2, a distributor 3, the received-power 
control switch 8, and the received-power control switch 10. ON / off controller 12 intercepts the 
power source of a head amplifier 9 with the change signal outputted to coincidence from the 
power detecting element 7. Thus, ON / off controlier 12 intercepts the power source of a head 
amplifier 9 with the change signal outputted from the power detecting element 7 with the 
difference at the time of a weak-eleotric-current community like 1 in the case of passing through 
the time of a heavy current community like / in the case of passing through the land region 
sky /. and the marine region sky ], the unnecessary power consumption of a head amplifier 
system is reduced, and such a technique is indicated by JP,8"-37482A 

[0005] moreover, in what constituted the conventional TIA/EIA/IS™54-B anaiog-to-digital dual 
mode receiver using one head amplifier Regardless of the amount of traffic of the number of 
communication lines, and the strength of received electric field, the eiectrica! orders (a noise 
figure NF, intermodulation distortion IM, etc.) of a head amplifier are decided according to the 
digital mode receiver with a high receiving property. This sake, The electrical order beyond the 
need will be demonstrated in the environment of the traffic of only an analog mode receiver and 
superfluous power consumption was caused. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, according to this invention, in the former, the 
effectiveness that systems operation which stopped the power consumption of a head amplifier 
low can be realized by changing the noise figure and intermodulation distortion which are the 
electrical characteristics of a head amplifier, and changing the electrical characteristics of a 
head ampSifier in accordance with the high digital mode of C/N with the control voltage 
corresponding to a traffic condition (the receive mode, received electric field, and the number of 
receiving carriers) for what needed to determine the electrical characteristics of a head 
amplifier, without degrading receiving quality is acquired. Moreover, since it has neither the 
received-power control switch which chooses [ which connects a head amplifier / or or ] like 
before whether a detour is carried out, nor the ON / off controller which intercepts the power 
source of a head amplifier which has not been chosen, circuitry becomes easy and the 
effectiveness that a miniaturization and low price of a system are realizable is acquired. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The conventional receiving set is constituted as 
mentioned above. By decision of only a received electric-field level value Choose, and since he 
is trying to intercept the power source of the head amplifier 9 which has not chosen [ which 
connects a head amplifier 9 / or or ] whether a detour is carried out, in the above dual mode 
receivers When detecting only receiving level and changing a head amplifier 9, it cannot judge 
correctly whether there to be and whether much traffic (the number of communication lines) is 
few. It chose [ which optima) low-power operation cannot be performed and connects a head 
amplifier 9 / or or ] whether a detour would be carried out, and in order to intercept the power 
source of the head amplifier 9 which is not chosen, circuitry became complicated and the 
technical problem that the miniaturization of a system and a low price were barred occurred. 
[0007] Moreover, since the electrical characteristics of a head amplifier 9 are decided according 
to the high digital mode of necessary C/N (carrier pair noise ratio) and a traffic condition (the 
number of communication tines) cannot be detected, In a dual mode receiver, when a traffic 
situation is analog mode reception (condition that all the users are communicating at the analog 
migration terminal) The noise figure NF only whose differences of necessary C/N in digital mode 
and necessary C/N in analog mode are the electrical characteristics of a head amplifier becomes 
superfluous, and also About the intermodulation distortion IM which is one of the specification of 
a head amplifier, when it was in a traffic condition which is low, the technical problem that it 
became superfluous occurred. Here, when the consumed electric current of a head amplifier has 
a noise figure NF, and intermodulation distortion IM and a correlation and the property was 
determined for digital modes, it had the technical problem that the consumed electric current of 
a system was wasted, in other traffic conditions. 

[0008] This invention aims at obtaining the receiving set which can realize iow~powerHzation of 
a system by solving the above technical problems and changing the electrical characteristics of 
a head amplifier according to traffic conditions, such as the receive mode of digital one/analog, 
the number of communication lines, and a received electric™field value. 
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MEANS 



[Means for Solving the Problem] The receiving set concerning invention of claim 1 for said 
purpose achievement The head amplifier which carries out power amplification of the high 
frequency signal received through the antenna to the level corresponding to control voltage, The 
distributor which distributes the high frequency signal by which power amplification was carried 
out with this head amplifier to each of a digitaf mode receiver and an analog mode receiver is 
formed. It is made to make said head amplifier input the control voitage corresponding to the 
employment condition of these digital mode receivers and an analog mode receiver into a control 
device by considering the recovery signal and efeotric™fieid information from said digital mode 
receiver and an analog mode receiver as an input. 

[0010] Moreover, the receiving set concerning invention of claim 2 consists of the 1st transistor 
which amplifies the high frequency signal which received said head amplifier through said 
antenna, and the 2nd transistor and 3rd transistor which carry out linear amplification of the 
output signal of this 1st transistor according to the control voltage from said control device. 
[0011] Moreover, the receiving set concerning invention of c!atm 3 controls said head amplifier to 
stop power consumption the optimal with the control voltage from said control unit. 
[0012] 

[Embodiment of the Invention] Hereafter, one gestalt of implementation of this invention is 
explained about drawing. Drawing.^^1 is the block diagram showing the receiving set of this 
invention, and is set to drawing. 1 An antenna, 2 considers as an input the RF signal and control 
voltage which went via this antenna T The head amplifier which performs power amplification 
corresponding to control voltage, and 3 consider the RF signal by which power amplification was 
carried out as an input. The distributor which allots this to the digital mode receiver 4 and the 
analog mode receiver 5 for 2 minutes, 6 is a control device which considers the recovery signal 
and electric-field information on the digital mode receiver 4 and the analog mode receiver 5 as 
an input, and functions as this outputting the control power corresponding to the employment 
condition of the digital mode receiver 4 and the analog mode receiver 5. 
[0013] Next, the case where this invention is applied to digital one / analog mobile 
communication system which has adopted TIA/EIA/IS-54-B is explained. Here, the employment 
approach of this migration communication system uses an analog mode receiver or a digital 
mode receiver as an analog mode receiver and a message channel as a control channel, and 
chooses it according to the condition of a mobile terminal. That is, when the dual mode migration 
terminal is being used, digital mode is chosen as a message channel and, in the case of an analog 
mode dedicated terminal, a message channel !s a system using analog mode. Considering the 
reception convention which is one of the wireless specifications of this system, BER=3x10"2, ~ 
HOdBm of receiving input levels, the MLSE recovery, and the sensibility convention of an analog 
mode receiver are decided to be 1 2dBSINAD(sX "1 16dBm of receiving input levels, and FM 
recovery for the sensibility convention of a digital mode receiver 

[0014] Moreover, the necessary reception C/N in a digital mode receiver is Eb/NO. And it is set 
to 1 1dB from B (band of a filter), and T (transmission speed) (the digital strange recovery 
technique for Triceps Publication and mobile communication, P1 16, drawing 13), On the other 
hand, a SURESHIERUDO level (SANPO PUBLICATIONS. INC., intelligible FM technique, P64) 



value is set to 9clB by 12dBSINAD(s) of an analog mode receiver. About 1/is set to the 
SURESHIERUDO level of the feeble power of 5 by considering as the high sensitivity receiver 
circuit using FM negative feedback here. The value is 2dB CSANPO PUBLICATIONS, INC, 
intelligible FM technique, PI 43). Therefore, the noise figures NF for which the receiver in digital 
mode / analog mode is asked are 9 [dB] and 14 [dB], respectively. In such a system 
configuration, the value of the noise figure NF of a head amplifier becomes dominant, and the 
noise figure NF in an antenna edge is reflected in receiving sensibility as it is. On the other hand, 
input electric-field level is UP/DOWN at a mobile terminal and base transceiver station side. 
Transmitted power control is performed so that LINK may be kept constant. However, it is 
UP/DOWN when exceeding the dynamic range (28dB) of transmitted power control, LINK 
collapses and it becomes the situation of high electric field or a weak-eiectric-current 
community, 

[0015] Then, as shown in drawing^ and drawing^. , it consists of three steps of amplifier 
(transistor) ampiifier, and a head amplifier 2 performs linear amplification which is class A 
amplification with the 1st transistor 13 which inputs the high frequency signal from an antenna, 
the 2nd transistor 14, and the 3rd transistor 15. In this head amplifier 2, as for the 2nd and 3rd 
transistor 14 and 15, the consumed electric current is changed by control voltage, respectively. 
Gain is not changed although a notse figure NF and intermodulation distortion IM are changed by 
changing the consumed electric current. The relation between the control voltage (consumed 
electric current) and NF at this time, and IM ratio is shown in dra wing 4 and drawing^S . 
[0016] Generally, in the 1st transistor (first rank amplifier) 13, the object for low noise 
magnification, the 2nd transistor 14, and the 3rd transistor (tail end amplifier) 15 use the object 
for high power magnification. Although the consumed electric current of the 2nd and 3rd 
transistors 14 and 15 is controiled by control voltage, as for the consumed electric current, a 
noise figure NF and intermodulation distortion IM are set to 610mA by mode by best. Next 
since mode makes a noise figure NF and intermodulation distortion IM the need minimum 
value, there is little consumed electric current as 360mA. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[DraMog ll is the block diagram showing the receiving set by one gestait of implementation of 
this invention. 

LQmmnE^Zl it is the block diagram showing the internal configuration of the head amplifier in 

dliwinx.J. . 

[Draw^^ It is the explanatory view showing the current value passed to each transistor for 
every mode in dravyi.ng. 2 , 

[Dravying 4] It is the explanatory view showing the electrical characteristics of the head amplifier 
in drawing 1 . 

[Dravying 5] It is the graph which shows the electrical characteristics of the head amplifier in 
drawin g 1 . 

[D rawing 6 ] It is the explanatory view showing the relation between the traffic and the synthetic 
power by this invention, and operation mode. 

[Drawing 7] It is the block diagram showing the conventional receiving set, 
[Description of Notations] 

1 Antenna 

2 Head Amplifier 

3 Distributor 

4 Digital Mode Receiver 

5 Analog Mode Receiver 

6 Control Unit 

13 1st Transistor 

1 4 2nd Transistor 

1 5 3rd Transistor 
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DRAWINGS 



[Drawing. 1] 



[Drawing 2] 
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[Drawing 5] 
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[Drawing 7] 
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